Tubular neighborhoods play an important role in modern differential topology. The main aim of the paper is to apply these constructions to geometry of structures on Riemannian manifolds. Deformations of tensor structures on a normal tubular neighborhood of a submanifold in a Riemannian manifold are considered in section 1. In section 2, this approach is used to obtain a Kählerian structure on the corresponding normal tubular neighborhood of the null section in the tangent bundle T M of a smooth manifold M . In section 3, we consider a new deformation of a tensor structure on some neighborhood of a curve and introduce the so-called geometric antigravitation.
Tubular neighborhoods play an important role in modern differential topology. The main aim of the paper is to apply these constructions to geometry of structures on Riemannian manifolds. Deformations of tensor structures on a normal tubular neighborhood of a submanifold in a Riemannian manifold are considered in section 1. In section 2, this approach is used to obtain a Kählerian structure on the corresponding normal tubular neighborhood of the null section in the tangent bundle T M of a smooth manifold M . In section 3, we consider a new deformation of a tensor structure on some neighborhood of a curve and introduce the so-called geometric antigravitation.
Some results of the paper were announced in [4] , [5] . The work [3] is close to our discussion.
Deformations of structures on a tubular neighborhood of a submanifold 1
0 . Let (M ′ , g ′ ) be a k-dimensional Riemannian manifold isometrically embedded in an n-dimensional Riemannian manifold (M, g). The restriction of g to M ′ coincides with g ′ and for any p ∈ M
So, we obtain a vector bundle
⊥ over the submanifold M ′ . There exists a neighborhood U 0 of the null section O M ′ in T (M ′ ) ⊥ such that the mapping
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We consider orthonormal vector fields X k+1 , . . . , X n which are cross-sections of the vector bundle p → T p (M ′ ) ⊥ over V 0 and the neighborhood W 0 = p∈ V 0 U p . The basis {X k+1,p , . . . , X n,p } defines the normal coordinates x k+1 , . . . , x n on U p , [7] . For any point x ∈ W 0 , there exists the unique point p ∈ V 0 such that
A point x ∈ W 0 has the coordinates x 1 , . . . , x k , x k+1 , . . . , x n where x 1 , . . . , x k are coordinates of the point p in V 0 and x k+1 , . . . , x n are normal coordinates of x in U p . We denote
Let K be a smooth tensor field ot type (r, s) on the manifold M and for x ∈ W 0 , let
We define a tensor field K on M in the following way.
It is easy to see that the tensor field K is independent of the choice of coordinates in W 0 for every point o ∈ M ′ .
Definition 1. The tensor field K is called a deformation of the tensor field K on the normal tubular neighborhood of a submanifold M ′ .
Remark. The obtained tensor field K is continuous but it is not smooth on the boundaries of the normal tubular neighborhoods T b(M ′ ; ε 2 ) and T b(M ′ ; ε), K is smooth in other points of the manifold M .
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0 . We consider a deformation g of the Riemannian metric g on the normal tubular
, we define the Riemannian metric g in the following way.
The independence ofḡ of a choice of local coordinates follows and the correctly defined Riemannian metricḡ on M has been obtained.
It is known from [8] that every autoparallel submanifold of M is a totally geodesic submanifold and a submanifold M ′ is autoparallel if and only if
, where ∇ is the Riemannian connection of g.
. By the formula of the Riemannian connection∇ of the Riemannian metricḡ, [7] , we obtain for
Here we use the fact that
and from the remarks above the theorem follows. Corollary 1. LetR be the Riemannian curvature tensor field ofḡ. ThenR vanishes on every D(p;
Proof. From the formula (1.1) it is clear that∇ X l X m = 0 for l, m = k + 1, n. The rest is obvious.
) be an almost contact metric structure (acms) on M and M ′ ∼ = S 1 be a closed integral curve of the vector field ξ passing through a point o ∈ M ′ . We consider a tubular neighborhood U of the submanifold M ′ and for any point o ∈ M ′ the coordinate neighborhood W 0 = p∈ V 0 U p with the coordinates x 1 , . . . , x 2n , x 2n+1 where x 2n+1 is the coordinate of the point p ∈ V 0 ⊂ M ′ and x 1 , . . . , x 2n are normal coordinates of normal coordinates x 1 , . . . , x 2n on U p , see 1 0 . We can choose cross-sections X 1 , . . . , X 2n of the vector bundle p → T p (M ′ ) ⊥ overṼ 0 in such a way that F X i = X n+i , i = 1, n; F X j = −X j−n , j = n + 1, 2n. A deformationḡ of the Riemannian metric g is defined on the normal tubular neighborhood T b(M ′ ; ε) of M ′ , see 3 0 . Further, a deformationF of the (1,1) tensor field F on M is defined in the following way.
⊥ in the cases a), c). In the case b) we obtain
Ifη(X) =ḡ(X, ξ) for X ∈ χ(M ) then we have got the correctly defined acms F , ξ,η,ḡ on M . Proof. The equality∇ ξ p ξ = 0 directly follows from (1.1). From Corollary 1 we see that
, and the first conclusion of the Proposition 2 is fulfilled. Further, we have∇
where l = n + j, j = 1, n; or l = j − n, j = n + 1, 2n. So we obtain∇F = 0 on D(p; ε 2 ) and F ,ḡ is a Kählerian structure on every D(p;
2. Embedding of a Riemannian manifold into a Kählerian one 1 0 . Let (M, g) be an n-dimensional Riemannian manifold and T M be its tangent bundle. For the Riemannian connection ∇ we consider the connection mapping K of ∇ [1], [6] , defined by the formula (2.1)
where Z is considered as a mapping from M into T M and the right hand side means a vector field on M assigning to p ∈ M ′ the vector KZ * X p ∈ M p = T p (M ). If U ∈ T M , we denote by H U the kernel of K |T M U and this n-dimensional subspace of T M U is called the horizontal subspace of
The following maps are isomorphisms of the corresponding vector spaces (p = π(U ))
If X ∈ χ(M ), then there exists exactly one vector field on T M called the "horizontal lift" (resp. "vertical lift") of X and denoted byX
. Let R be the curvature tensor field of ∇, then following [1] we have
For vector fieldsX =X h ⊕X ν andȲ =Ȳ h ⊕Ȳ ν on T M , the natural Riemannian metricĝ =<, > is defined on T M by the formula
It is clear that the subspaces H U and V U are orthogonal with respect to <, >. It is easy to verify thatX
We define a tensor field J on T M by the equalities
Since J 2 = −I and < JX, JȲ >=<X,Ȳ >, (T M, J, <, >) is an almost Hermitian manifold.
Further, we want to analyze the second fundamental tensor field h of the pari (J, <, >), see (2.11) below, cf. [2] . It is obvious that (J, <, >) is a Kählerian structure if and only if h = 0.
The Riemannian connection∇ of the metricĝ =<, > on T M is defined by the formula (see [7] ) 
Using (2.4)-(2.7) and (2.11) we consider the following cases for the tensor field h assuming all the vector fields to be orthonormal.
By similar arguments we obtain
Thus the second fundamental tensor field h (of the structure (J, <, >)) strongly depends on the connection ∇. 
It is clear that any smooth compact manifold is an ε-manifold. 2 ) ∩ W 0 . According to [7] 
